Release of [3H]D-aspartate induced by K+-stimulation is increased in the cervical spinal cord of the wobbler mouse: a model of motor neuron disease.
The Ca2+-dependent exocytotic release of [3H]D-aspartate and [3H]GABA evoked by 15 mM KCl depolarization was studied in wobbler mice, an animal model of selective motor neuron degeneration in the cervical tract of the spinal cord. Neurotransmitters release was studied in superfusion using synaptosomes purified from the cervical or lumbar tract of the spinal cord. The early symptomatic stage (4 weeks) and the late symptomatic stage (12 weeks) of the disease were considered. Results showed that the KCl-induced release of [3H]D-aspartate was significantly increased in synaptosomes of the cervical region in wobbler mice with respect to healthy control mice, while the basal outflow was unchanged; this alteration was present both at 4 and 12 weeks. On the contrary, the KCl-induced release of [3H]D-aspartate from the lumbar spinal cord did not differ in wobbler and control mice. The KCl-induced release of [3H]GABA from cervical and lumbar spinal cord synaptosomes was unmodified at 4 weeks of age while it was moderately but significantly reduced in wobbler mice at 12 weeks, selectively in the cervical spinal cord. No changes in K(m) and V(max) for [3H]L-glutamate uptake were found in spinal cord synaptosomes from wobbler mice, compared to controls, both at 4 and 12 weeks of age. Taken together our data indicate the presence of an increased glutamate release in the affected region of spinal cord in wobbler mice, suggesting a possible involvement of altered glutamate homeostasis already in early stages of the wobbler disease, in the absence of appreciable changes in the uptake process.